INTRODUCTION
The first paper of this series (Hollingshead and Babcock, 1930) , presented data on the number and morphology of the chromosomes in sixty-seven species of Crepis and three other species belonging in closely related genera. Since then it has been possible to study the chromosomes of fifty additional species and subspecies, and it is now possible to discuss the bearing of all these chromosome studies on the phylogenetic relationships of about half the species in the genus.
Our conception of the fundamental principles of biological classification remains essentially as set forth in the contribution cited. More recently one of us (Babcock, 1931) has discussed the species-concept and emphasized the value of chromosome number and morphology as one criterion of classification according to natural relationship. In Crepis this criterion has proved especially valuable. The genus is large and much diversified, many species are rare or little known, and from comparative morphology of the plants alone it is often difficult to draw definite conclusions. From a comparative study of the chromosomes it is sometimes possible to obtain the first clue concerning the manner of origin of certain species, and such clues have led to the discovery of confirmatory evidence from other criteria.
CYTOLOGICAL MATERIAL AND METHODS
Chromosomes are notoriously variable in appearance, even within a single individual, according to the conditions under which they are studied. Due precautions have therefore been observed for the study of comparable material. As in our earlier work and in most of the other researches in this field, the appearance of the chromosomes at mitotic metaphase has been used. Considerable refinement in the technique of comparing size and shape of the chromosomes has been attained by making camera lucida drawings of the best available diploid groups, identifying the several pairs present in the group, and deriving therefrom the members of the haploid genom. The illustrations in the present paper depict these haploid genoms all drawn to the same scale. [287] DR. in forms C. nigricans Viv C. oreades Schrenk (Hollingshead and Babcock, 1930) .
t Cf. C. bungei 2174 (Hollingshead and Babcock, 1930 Root-tips for this study were fixed in chrom-acetic-formalin solution 1, as described on page 3, Hollingshead and Babcock (1930 and Zeiss compensating ocular were used throughout this study. Drawings were made with a camera lucida at a magnification of 3750 and reduced to 2500 in reproduction. In all other respects a procedure was adopted which would produce results comparable with those reported by Hollingshead and Babcock (1930) . (Babcock and Navashin, 1930) , is factor or point mutation (genovariation The seven 6-paired species comprise a well marked yet much diversified group. C. mollis is evidently the most primitive; then come lyrata and pygmaea; then the two pairs of closely related species, montana and mungieri, willemetioides and hierosolymitana. There are no closely related groups, so it appears that they arose from a distinct ancestral stock. But certain peculiarities in the morphology of their chromosomes remain to be considered.
The three 7-paired Eucrepis species, nana, elegans, and flexuosa, are also closely related to one another and seem to have arisen from a distinct ancestral stock. There are good reasons for thinking that these low-growing perennials are some of the remaining representatives of a comparatively ancient group. In fact, the most diminutive one, C. nana, is also the most widely distributed species in the entire genus, extending from central Asia across the northern hemisphere to northeastern North America. Such evidence as this lends support to the hypothesis which has been advanced (Hollingshead and Babcock, 1930 ) that 7-paired species must have hybridized with certain 4-paired species and produced through amphidiploidy the 22-paired American species and their polyploid relatives shown at the top of figure 4 (cf. fig. 156 ) .
Barkhausia
The phylogenetic relations of thirty-two species of Barkhausia and their chromosome numbers are shown in figure 5 which, although rather specialized through reduction in size of plant, flowers, and fruits, have retained the perennial habit. C. juvenalis, aculeata, and amplexifolia are obviously closely related, being characterized by having two distinct types of achenes which are similar in all three species. C. aspera and C. setosa also have dimorphic achenes, but they differ from each other and from the juvenalis group in important characters of the fruits. The two remaining species, nigricans and senecioides, are most highly specialized through reduction throughout the whole plant. They are very precocious, short-lived annuals.
CHROMOSOME MORPHOLOGY
The general aspects of chromosome morphology in Crepis have been discussed in earlier publications (cf. Hollingshead and Babcock, 1930; Babcock and Navashin, 1930) . The existence of comparable pairs of chromosomes in different Crepis species was first noted by Navashin (1925) (Babeock and Swezy, 1934) . Figure 14 shows the haploid genoms of the 6-paired Eucrepis spe- The foregoing classification is made by comparing each chromosome with the characteristic types in a basic 5-paired genom ; it does not depend on the order of arrangement within the haploid groups shown in figure 14 . The presence of E chromosomes in all but one of the seven species, the duplication of E, D, C, and A chromosomes, and the striking alterations of A chromosomes in most of these species, all strongly indicate hybrid origin and that the parental species involved had five pairs of chromosomes.
The genoms of the 7-paired Eucrepis species are shown in figure 15 . The general similarity of the chromosome types is in agreement with the evidence from external morphology indicating that these are closely related species. But there are notable differences among the first three chromosomes from the right end of each haploid group. Like the 6-paired species this is a widely distributed and relatively ancient group, the members of which have become much reduced and considerably specialized concomitantly with their adaptation to the rigors of alpine and arctic environments. This seems to indicate that 14 is also a primitive number in Crepis. But here also it is not difficult to imagine that these species originated through hybridization of 5-paired species plus amphidiploidy, followed by transformation and elimination of some chromosomes. The presence of E chromosomes and more than one pair of certain chromosome types in all three species strongly supports this hypothesis. Two species are known from very high altitudes in the Himalaya Mountains. These might have been the parents of this group, but unfortunately they have not been studied cytologically. Even if they should not have the proper chromosome number and morphology, however, this would not greatly discount the hypothesis here advanced. The possibility should also be noted that both putative parents were 4-paired species and that these 7-paired species are modified derivatives from a 16-chromosome amphidiploid. At any rate it is hardly justifiable to con- elude that either 12 or 14 is a truly primitive number in Eucrepis until it is shown that the species under discussion could not have originated through interspecific hybridization and amphidiploidy.
Analysis of the distribution of chromosome types in the octoploid and decaploid species has not been attempted. In some of the 22-chroniosome American species, however, there is definite cytological evidence indicating the manner of their origin. It is noteworthy that the number, 22, could not have arisen by autotetraploidy from any haploid number known in Crepis, although it is conceivable that autotetraploids with twenty or twenty-four chromosomes might have produced 22-chromosome derivatives. But preliminary studies of the genoms of some 22-chromosome species indicate that they cannot be autotetraploids. This is most clearly demonstrated by comparison of the two pairs of satellitebearing chromosomes found in each of these species. In figure 15& are shown representatives of the two pairs of D chromosomes from each of three species, glauca, gracilis, and Occidentalls, representing the three subgroups of this assemblage. In occidentalis the difference is slight but in glauca and gracilis there are obvious differences in size of the two pairs. This evidence, together with 11 as the haploid number for ten species, is sufficient proof that all the American species except nana and elegans originated through hybridization of 8-and 14-chromosome species followed by amphidiploidy.
Barkhausia
The 10-chromosome Barkhausia species are compared with reference to their haploid genoms in figure 16. It will be recalled that albida is certainly the most primitive member of this series and that alpina is its nearest relative. The proximal arm is longer in the A and C chromosomes of albida; also the D and E chromosomes are larger in this species.
C. syriaca is believed to have originated through hybridization of two alpina subspecies followed by genie mutation and chromosomal modification. Indigenous plants possess supernumerary chromosomes, mostly of one type, which is not shown here as part of the basic haploid genom for reasons advanced by Cameron (1934) . The basic genom of syriaca resembles closely the haploid group of alpina. These two closely related species are natives of Asia Minor and the Caucasus while rubra occurs in Crete, the southern Balkans, and Italy. C. rubra must be considered a more recent species because of reduction in size of plant and 
